MICROCONTROLLER 


А dazzling choice of devices... 


Lots of semiconductor manufacturers also supply 
microcontrollers. The plethora of available versions and 
their increasing flexibility do not make it easy to find the 
right micro for your specific application. 











BUYERS GUIDE 


Comparing and weighting microcontroller specifications 
being largely subjective, it’s just not possible to give hard 
and fast rules to anyone wishing to pick ‘the best’ micro- 
controller for a given job. In nearly all cases the starting 
point will be the actual application with its very specific 
requirements. This article does not aim at comprehensive- 
ness by listing thousands of different microcontrollers but 
rather summarizes selection criteria to help you reduce 
the number of micros you could use from stunning to 
manageable. 


Speed 

What is commonly referred to as the speed of a micro- 
controller is not just dependent on the maximum CPU 
clock and the clock generator (quartz crystal) — you also 
need to look at the number of clock cycles the micro 
takes to execute an instruction, as well as the program- 
ming language used (assembler may be many times 
faster than a higher language). Depending on the clock 
frequency, universal controllers are suitable for applica- 
tions well into the megahertz range (video processing). 


Program memory 

The program to be executed by the micro is stored in 
non-volatile memory. An internal OTP EPROM can be 
loaded once only, hence the more expensive Flash ver- 
sion of the controller is usually employed during the pro- 
gram development phase. Flash memory can be loaded 
in seconds and is equally simple to erase. This may be 
done using a programmer or in-circuit (ISP). These days 
the size of conventional internal program memory 
ranges from zero to 1024 kB of Flash memory (perhaps 
even тогеё). 


Microcontrollers with a little window for EPROM erasure 
using УУ light are now old hat. External windowed 
EPROMs are now only used in the case of very large pro- 
grams — Flash RAMs are increasingly seen instead of 
EPROMs. 


EEPROM 

When program variables are to be retained even if the 
microcontroller is switched off completely, EEPROM non- 
volatile memory, internal or external, is called for. Con- 
trary to some popular beliefs, the number of write opera- 
tions sustained by EEPROMs is not infinite. 

In general, external EEPROMs are connected їо the 
microcontroller via a two-wire bus. They are typically 
used when certain application-specific data (like calibra- 
tion values) are to be read at the start of the program. 


RAM 
RAM is used to store variables during program execu- 
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tion. RAM on board microcontrollers is usually limited to 
4 kB and the actual requirement is often much lower. 
External RAM is also possible. 


Digital Input/Output (1/О) 

The number of digital 1/O lines you'll need in your target 
application should be easy to tell. However, if the inter- 
nal resources are exhausted, 1/О may also be used to 
connect peripheral circuits. For simple applications you 
have a wide choice of controllers sporting little 1/О (for 
example, Atmel's ‘Tiny’ devices with just eight pins). In 
some cases, whole ports are required in parallel mode, 
and that’s when you cannot avoid those difficult to solder 
multilegged beasts. 


Timers/counters 

If a program is to measure periods, or count events, 
then the controller should have timers and/or counters 
on board. Fortunately, most current models contain up 
to three each of 8-bit or 16-bit timers/counters under 
the control of internal registers. Timers/counters are 
also needed to generate a clock-independent signal 
(PWM, UART). 


The Watchdog timer is a special case. It is set fo an inter- 
val by the running program having to reset it all the time. 


External interrupts 

Not only timers/counters generate interrupts. When an 
external event is to halt the main program execution and 
force a service subroutine to be run, one or two external 
interrupt inputs are available on most micros for this pur- 
pose. 


Interfaces 

Very useful to have are on-chip industry standard inter- 
faces like 12С, 125, SPI, CAN, USB, LIN or one for a 
common LCD. True, such interfaces can be emulated in 
software, but you'll find that doing so takes time and 
deep knowledge of assembly code programming. 


Analogue hardware 

Microcontrollers frequently feature integrated interfaces 
to the analogue world. These interfaces include ana- 
logue/digital converters (with different resolutions and 
analogue multiplexers in front of them), analogue com- 
parators and even operational amplifiers (with output to 


a pin). 


Modes of operation 
These are interesting to look at if a micro is to work in a 
battery-powered circuit. A number of sub-circuits in the 


controller may be switched to ‘sleep’ mode to save power. 
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Programmability 

When the controller has an ISP interface, it can be pro- 
grammed in the host circuit. If not, you'll need a more or 
less complex programmer. Ап |SP-less controller soldered 
into a circuit can not be reprogrammed without a lot of 
work. 


Special features 

There exist microcontrollers that are only suitable for a 
specific application like motor control, DSP and con- 
trollers with an RF input section. If you're planning а 
related application, these special devices may be well 
worth considering. 


Price, availability, case 

The price of a microcontroller is not too important if you 
are doing a one-off project or a small series. However, 
there’s little satisfaction in finally having found the ideal 
type for your application and then discovering that the 
chip is only available in 10,000+ quantities directly from 


Korea. The enclosure your ‘dream’ micro comes in is also 
an important factor, after all, who's capable of manually 
soldering a 256-pin ‘flat-something’ case with pins at 
sub-millimetre distance? 


Development Systems & Co. 

This point is of marked interest to semi-professional devel- 
opers. If you program in assembler, every new controller 
family you embrace requires a new language to be 
learned. If you do not like that, you either stick to the 
same controllers for years or invest in a higher-language 
compiler like C, Pascal or Basic. These products are usu- 
ally suitable for several controllers, but tend to generate 
bulkier code than assembler. 

To this should be added the cost of a development sys- 
tem. For some controller families, IDE’s are offered at no 
cost while for others you need to dig deep in your 
pocket. In particular commercial programmers that come 
with complex ‘pods’ (controller sockets) may have extor- 
tionate price tags. (040286-1) 


Microcontroller manufacturers overview 


4-, 8-, 16-, 32- and 64-bit families 


Altera - www.altera.com 
32-bits: ЕРХАххх (ARM VAT), Nios (Nios) 


Analog Devices - www.analog.com 
8-bits: . ADuC8xx (8051) 


AMD - www.amd.com 
32-bits: Au1x00 (MIPS) 


Atmel - www.atmel.com 

4-bits: ТА8С510, АТАххх (MARC-4] 

8-bits: AVR (AVR), AT89xxxx (8051), 
Mega AVR (AVR) 

1é6-bits: C251 (8051), AT9 boxx (ARM) 


ARC International - www.arc.com 
32-bits: ARC501 (ARCompact), ARC7xx, ARC6xx, 
ARCtangent (RISC) 


ARM - www.arm.com 
32-bits; ARM10xx, АВМ1 1хх, АВМ7хх, ARM9xx, 
SCxxx, MPCore (ARM) 


Cirrus Logic - www.cirrus.com 
32-bits: CS89712, EP73xx, EP93xx, PS7500xx (ARM) 


Cybernetic Micro Systems - 
www.controlchips.com 
Shits:  P-51 (8051) 


Cygnal Integrated Products - 
www.cygnal.com 
8-bits:  C8051Fxxx (8051) 


Cypress Microsystems - 
www.cypressmicro.com 
8-bits:  СҮВС2хххх (M8C) 


Dallas Semiconductor (Maxim Integrated 

Products) - www.maxim-ic.com 

8-bits: . DS2xxx, О55ххх, 0580Сххх, DS87Cxxx, 
DS89Cxxx, MAX765x (8051) 


Fujitsu Microelectronics - www.fujitsu.com 
8-5їч: МВ89ххх (F2MC-81) 

16-bits: МВ9Оххх (F2MC-16) 

32-bits: MB91xxx (ЕВ) 


IDT - www.idt.com 
32-bits: ВСЗ2ххх (MIPS) 


Infineon Technologies - www.infineon.com 

8-5:  C5xx, C868 (8051) 

16-bits: С1бххх (C166 v1), XC16xxx (C166 v2} 

32-bits: TC111B, TC19xx (TriCore V1.3), TC17xx (Tri- 
Core V1.2) 


Intel - www.intel.com 
8-bits: 8хС251х, 8xC51xx (MCS51) 
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16-bits: 
32-bits: 


80C18x, 8xCx96xx (-МС5-х9бххх| 
80960 (960), IXC1100, IXP4 (StrongARM 
v5TE) 


Microchip Technology - 
www.microchip.com 


8-bits: РІСТ2ххх, РІС14ххх, PIC 16xxx, PIC 17xxx, 
PIC 1 8xxx, rfPIC (PIC micro) 
16-bits: dsPICxxxx (Modified Harvard RISC) 


MIPS Technologies - www.mips.com 
32-bits: AKxx , МАК, 24Kx (MIPS) 
6Abits: 20k, 10Кх, 5Кх (MIPS) 


Motorola Semiconductor - 
www.freescale.com 


8-5: . MC6&8Hxxx (HCOx) 
16-bits: HCS12x, M68HCxx (HCS12) 
32-bits: 68300 (68K), MCF5xxx (ColdFire), Mcore ххх 


(RISC), MAC7xxx (ARM), МРС5ххх (PowerPC) 


National Semiconductor - 
www.national.com 

8-bits: СОР8хххх (Modified Harvard RISC) 
16-bits: CR16xxxx (Compact RISC) 


NEC Electronics - www.necel.com 


8-bits:  78КО5/Кх1,78КО/Кх1 (NEC К) 
32-bits: v850ES/Kx1 (v800) 
64-bits: VR41xx, VR5xxx (MIPS) 


Oki Semiconductor - www.okisemi.com/us 
4-5: | MSM6318xx, MSM6415xx (nX) 
32-bits: ML67xxxx (АВМ7ТОМ) 


Philips Semiconductors - 
www.semiconductors.philips.com 


8-bits; Р8хС5х, P89LPC9xx, P8xLPC76x (8051) 
16-bits: РХАххх (ХА) 
32-bits: ЇРС2хОх (ARM7) 


Rabbit Semiconductor - 
www.rabbitsemiconductor.com 
8-bits: Rabbit 2000, Rabbit 3000 (280/180) 


Renesas Technology - www.renesas.com 


4-bits: М45хх (720), H4xxx (НМС5400) 

8-bits: М38хх, M78xx, M3754x, Н8/380хх (Н8) 

16-bits: М77хх, M79xx (740), H8/30xxx (Н8), 
H8S2xxx (H8S), М16С/хх, M32C/xx 
(M16C), H8/36xx, H8SX/1xxx (H8) 

32-bits: | SH-xxxx (SuperH), M321 xx (RISC) 
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Silicon Storage Technology - www.sst.com 
8-bits: | SST89xxxx (FlashFlex 51) 


Sharp Microelectronics - 


www.sharpsma.com 
16-bits: LH754xx (ARM) 
32-bits: LH7952x, LH7A4xx (ARM) 


STMicroelectronics - www.stm.com 


8-5:  ST62xx (ST6), 5172ххх, ST7FLite (517), 
uPSD3xxxx (8032) 

16-bits: ST1Oxxxx (80C 166), 5Т92Еххх (ST9), 
STR7xxx (ARM) 

32-bits: STAORA (SH4) 


SuperH - www.superh.com 
32-bits: ЅН-4ххх (SuperH) 
64-bits: SH-5xxx (SuperH) 


Tensilica - www.tensilica.com 
32-bits: Xtensa V, Xtensa LX (Xtensa} 


Texas Instruments - www.ti.com 
16-bits:  М5Р430Охххх (MSP), TMS470 (ARM) 


Toshiba America Electronic Components - 
http://chips.toshiba.com 

8-bits: ТМРх8хххх (TLCS) 

16-bits: ТМР9бхххх, ТМР91хххх, TMP95xxxx, 
TMP93xxxx (TLCS) 

ТМР92хххх, ТМР94хххх (TLCS), TMPR 1 9xxx, 
TMPR39xxx (MIPS) 

TMPR49xx, TMPR99xx (MIPS) 


32-bits: 
64-bits: 


Triscend - www.triscend.com 
8-bits: Е5 (8051) 


Ubicom - www.ubicom.com 
8-bits:  SXxxxx, IP2012/2022 (MASI) 
32-bits: 1Р3023 (MASI V2} 


Xemics - www.xemics.com 
B-bits: ЕВ81СОх (RISC) 


Xilinx - www.xilinx.com 
32-bits: PowerPC 405 (PowerPC) 


Zilog - www.zilog.com 
8-bits: | eZ8Oxxx, Z8xxxx, Z8Fxxx, Z8 Encore! 
(Z80/180) 


